Zeolites are micro-and meso-porous materials, generally synthesized in auto-claves under controlled temperature, pressure and humidity. With the help of organic structure directing agents (SDAs), precisely engineered pore sizes of several zeolite frameworks made of silicon-oxygen tehrahedron, allow for separation of isomeric chemical mixtures containing differently sized molecules like para-and orthoxylene. Top-down synthesis approaches involving exfoliation of a layered precursor material have led to creation of one-and one-and-half unit cell thick zeolite nanosheets [1] [2] [3] . However, top-down methods limit the synthesis of large area nanosheets due to the filtration steps involved. This leads to reduced separation performance of the nanosheets as compared to theoretical predictions.
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In this study, we have characterized by TEM, a newly developed direct, bottom-up method of fabricating large area MFI-type (3 letter zeolite framework code given by International Zeolite Association [4]) zeolite nanosheets [5] . Tracking the chronological events in growth through ex-situ BF-TEM imaging, diffraction and HAADF-STEM characterization (Figure 1 ), reveal that the seed particles, (i) are ~ 30 nm in size at the beginning, (ii) upon further growth elongate preferentially along b-axis of MFI-type unit cell, (iii) trigger a single rotational intergrowth leading to nucleation of a 5 nm thick, b-oriented MFI nanosheet and (iv) are rapidly encircled by a high-aspect ratio, large area diamond shaped nanosheet. Nucleation of the nanosheet is the key step during this crystal growth modality and TEM investigation of the seed and nanosheet shows that it shares a/b-twin relationship, with the seed being oriented down the a-axis when the sheet is b-oriented. Dark-field TEM reveals that the elongated seed has crystallographic misorientations, while BF-TEM imaging of extended growth periods of the particle compared with Multislice simulations [6] demonstrate the epitaxial thickening of the nanosheets. TEM operating procedures to minimize electron beam damage, Multislice simulations to understand BF-TEM images, crystallographic orientations and epitaxial thickening of the sheet will be discussed in detail [7] . 
